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Oncocytomas are rare tumours of the adrenal glandswhosemalignant potential is difﬁcult to assess with
certainty. We report a case of an adrenal oncocytoma and present a review of the literature particularly
with regards to the radiological and histopathological features and their impact on the management.vailable online 16 October 2010
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Adrenal oncocytomas are usually identiﬁed incidentally on imaging and can achieve large sizes. They
should be considered in the differential diagnosis of any large upper abdominal lesion including those
apparently arising from the liver as in this case report. MRI scan appears to be the ideal imagingmodality
to characterise such lesions. There seems tobe littlebeneﬁt inbiopsying thesemassesandsurgery remains
the most optimal management. It remains difﬁcult to predict metastatic behaviour based on histological
surv
© 2drenal incidentaloma ﬁndings and so long term
. Introduction
Oncocytoma is a rare tumour of the adrenal gland (adrenocor-
ical oncocytoma). Approximately 50 cases have been reported in
orld literature. The distinguishing histological feature of oncocy-
oma is the presence of epithelial cellswith abundantmitochondria
ithin a granular eosinophilic cytoplasm.
Oncocytomas have been reported in numerous other organs,
otably the kidney, thyroid, pituitary, salivary, parathyroid and
acrimal glands as well as the skin, respiratory and gastrointestinal
racts.1 They are usually bulky, benign lesions but have an unpre-
ictable malignant potential.1
We describe a case of a woman who was incidentally found to
ave a largemass in the abdomenwhichwas subsequently found to
e an adrenal oncocytoma. A review of the literature with regards
o histological, radiological and clinical features of adrenal oncocy-
omas is presented.
. Case report
A 31 year-old woman was referred to the hepato-biliary unit
fter a large right sided abdominal mass was incidentally detected
n a CT scan while being investigated for haematuria. Apart from a
ild back ache and some early satiety there were no other speciﬁc
linical complaints. She was normotensive, ﬁt and well with the
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only past medical history of vaginal hysterectomy for endometrio-
sis. She had previously been on the oral contraceptive pill but now
took no regular medication. There was no family history of note.
In particular, there was no history of weight loss or gain. On the
basis of the CT scan appearance, the mass was initially thought to
be arising from the liver. There was no history suggestive of liver
disease and she was a non smoker with a minimal alcohol intake.
All the blood tests including liver function tests were within the
normal range. Tumours markers were not raised.
The CT scan (Fig. 1) revealed a 10 cm×9 cm×9 cm mass which
seemed to be arising from the posterior aspect of the right hep-
atic lobe. The mass contained prominent blood vessels and areas
of hypoattenuation consistent with necrosis. The remaining liver
parenchyma was normal. A gadolinium-enhanced MRI (Fig. 2)
scan was organised to further elucidate the nature of the lesion.
This showed features indicative of primary liver tumours such as
enhancement in the arterial phase followed by contrast washout
in the portal venous phase. However the right adrenal gland could
not be identiﬁed separately from the lesion. On both imaging
modalities a differential diagnosis of primary hepatic tumour or
giant adrenal neoplasm was made. Subsequently, plasma and 24-
h urinary metanephrines and full adrenal functional proﬁle was
measured which was normal.
At laparotomy, the mass was found to be abutting but separate
Open access under CC BY-NC-ND license.from the liver. Adrenal gland could not be separately identiﬁed.
The lesion was completely excised. In the post-operative period
there were no complications or any sign of adrenal insufﬁciency.
Thehistology revealed adrenal oncocytoma. She remainswell three
months later. There is a plan for follow upwith interval CT imaging
nse.
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risk factors. They are usually identiﬁed incidentally and the major-ig. 1. CT demonstrating large right sided lesion suggestive of a liver lesion (arrow).
iven the uncertainty over the long term malignant potential of
hese neoplasms.1
. Histology
Macroscopic examination showed a 10.5 cm×9.5 cm×9 cm
ounded, smooth mass weighing 547 grams. The cut surface was
rown andhomogenouswith a thick ﬁbrous capsule. A compressed
im of adrenal gland was identiﬁed at one edge of the tumour
Fig. 3).
Microscopic ﬁndings showed a well-circumscribed partly
ncapsulated tumour composed of nests and trabeculae of large
olygonal cells with abundant eosinophilic granular cytoplasm
Fig. 4). There was random nuclear atypia with pleomorphic nuclei
ontaining prominent nucleoli. No mitotic ﬁgures were identiﬁed.
here was no evidence of capsular or vascular invasion. Residual
drenal gland was identiﬁed adjacent to the tumour and appeared
nremarkable.
The tumour cells were diffusely and strongly positive for Cal-etinin and Melan A (adrenal cortical markers). There was strong
xpression of synaptophysin and patchy but strong chromo-
ranin A positivity. Renal and hepatic markers were negative. The
umour was negative for TTF1 and inhibin. The MIB index was
pproximately 5%. Electron microscopy conﬁrmed the presence of
Fig. 2. MRI demonstrating the lesion (arrow) to arise from the adrenal gland.Fig. 3. Macroscopic appearance of the oncocytoma with compressed residual
adrenal (arrow).
abundantmitochondria in the cytoplasm of tumour cells. Although
patchy chromogranin positivity was unusual neurosecretory gran-
uleswere not identiﬁed. Themorphological features in conjunction
with immunohistochemistry and electronmicroscopywere typical
for an adrenocortical oncocytoma.
4. Discussion
Oncocytomas canoccur in various organs, especially the kidneys
whereoncocytomas represent around3–7%of all renal neoplasms.2
They aremuch rarer in the endocrine, respiratory andgastrointesti-
nal tissues. They are predominantly benign tumours which may
reach considerable size if unresected. However, there is little data
on the natural history of oncocytomas arising from the respective
organs with scattered reports of metastatic oncocytomas in the
literature.
Oncocytomasof theadrenal glandareparticularly rare, although
exact overall incidence is unknown. They have been reported in a
wide age range between 15 and 77 years. They have been observed
tooccurmore frequently in females (2.5:1) and to congregateon the
left side (3.5:1).2 There are no identiﬁed environmental or geneticity are non-functioning. Fewer than 10 cases have been reported
of hormone secreting adrenal oncocytomas resulting in virilisation
and Cushing’s syndrome.3
Fig. 4. High power view (40×) showing polygonal adrenal cortical cells with abun-
dant eosinophilic cytoplasm. (Haematoxylin and eosin, H&E stain).
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The imaging characteristics of adrenal oncocytomas have been
reviously discussed by Shah et al.4 Notably, on CT imaging they
emonstrate heterogeneous contrast enhancement with areas of
ypodensity and ﬁbrous encapsulation. These features are consis-
ent for bothbenign andmalignant histologies. Furthermore, theCT
eatures do not distinguish adrenal oncocytomas from more com-
onadrenocortical carcinoma. Theseﬁndings are thusnon-speciﬁc
nd offer no prognostic information. The diagnostic option of ﬁne
eedleaspirationhasbeen investigatedbyQuayleet al.5 They found
hat histological assessment of incidental adrenal lesions by ﬁne
eedle aspiration was often unsuccessful in providing a sample
f diagnostic value, had a high complication rate (notwithstand-
ng the risks of needle track tumour seeding) and ultimately did
ot alter the clinical management. Surgical excision followed by a
ull histopathological assessment is thus best practise for all suspi-
ious lesions. In our case, the MRI scan was particularly useful in
elineating the lesion as arising from the adrenal gland.
Several efforts have been made to characterise oncocytomas
ased on their histological characteristics. Histological scoring sys-
ems have been proposed byWeiss for adrenocortical tumours and
ore recently by Bisceglia et al. speciﬁcally with regards to onco-
ytomas to establish the histological grade.6,7 Bisceglia proposed
ajor and minor criteria as part of a malignancy scoring system.
he three major criteria are; high mitotic rate (>5 mitoses per 50
igh power ﬁelds), atypical mitoses or venous invasion. The four
inor criteria are; tumour size >10 cm or >200g, tumour necro-
is, capsular or sinusoidal invasion. Benign lesions would lack all
f these features while the presence of any one or more major
riteria categorises the lesion as amalignant oncocytoma. Thepres-
nce of at least one minor criterion yields a diagnosis of “uncertain
alignant potential/borderlinemalignant”. On the basis of this Bis-
eglia scoring system, 53% of 53 reported cases of oncocytoma can
e classed as benign, 19% as malignant and the remaining 28%
s borderline/uncertain.2 The tumour in our patient was classi-
edwith “borderline”malignant potential and therewere no other
dverse features such as vascular or capsular invasion.
However, there remains uncertainty over the validity of such
coring systems and their ultimate clinical and prognostic signiﬁ-
ance. This appears to be due to small numbers and the limited long
erm follow up data for excised oncocytic lesions and their natural
istory. This makes the post operative surveillance regime difﬁcult
o rationalise. Of the 22 reported benign oncocytomas with long
ermfollowup therewasnodocumented recurrenceafter resection
follow up ranging 6–96 months; mean 34 months).7,8 In 6 cases
f oncocytomas with borderline/uncertain malignant potential the
isease-free follow up extends 10–61months (mean 25.5months).
ith limited data, there does not appear to be any instances of
ecurrence of benign or borderline oncocytomas following exci-
ion. In 9 malignant cases with reported follow up 5 were reported
o be disease-free with a median reported follow up of 6 months
range 5–32months)while 4 had developed recurrence.7,9,10 Inter-
stingly in adetailed studyof fourmalignantoncocytomasHoanget
l. concluded that no cytological or mitotic criteria can accurately
redict biological behaviour of the tumour.9 They conclude that
nly tumour size, capsule/vessel invasion, necrosis and metastasis
re reliable indicators of malignant disease.
Surgical excision is curative in the vastmajority of adrenal onco-
ytomas. Thismaybecarriedout as anopenprocedureas inour casergery Case Reports 1 (2010) 30–32
or via laparoscopic route for smaller lesions.11 Although there is
no established role for chemotherapy or radiotherapy Juliano et al.
report the use of empirical chemotherapy and radiotherapy in a 15
year period of follow up of a single patient with metastatic adrenal
oncocytoma.10 The initial reported histology in that patient after
excisionwas that of a lowmalignant potential adrenocortical onco-
cytoma. Three years latermetastases in bone and liverwere treated
with resection followed by six cycles of chemotherapy. After a fur-
ther six years a local recurrence at the adrenal bedwas treatedwith
radiotherapy.
In conclusion, adrenal oncocytoma is an extremely rare tumour
with uncertain malignant potential. We advocate the use of MRI
scan for delineation of the tumour characteristics, particularly in
case of large right sided lesions. Surgical resection remains the
mainstay of the treatment. Although scoring systems exist in order
to prognosticate the tumour behaviour, several uncertainties pre-
clude accurate prediction of malignant behaviour. Hence, a long
term surveillance policy after surgical resection is advocated.
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